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Issued by the World Health Organization the 2015 global road safety status report 
said that although this year the road safety is improved somewhat,79 countries the 
absolute number of deaths has decreased, but the death toll in 68 countries still appear to 
be increased. Car ownership in China accounted for only 2% of the world total vehicle, 
traffic accidents accounted for the ratio has reached 20%, in recent years China traffic 
accident occurred in the total number of, death toll and economic loss Although 
decreasing year by year, but the total is still large, the consequences also not allows to 
ignore. Insurance companies to implement the reward system in the insurance premium, 
not only can effectively reduce the occurrence of micro payment, reduce payment costs 
and management costs of insurance, but also to encourage drivers driving safety, reduce 
accidents. The insurance company claim refers to a kind of experience of pricing methods 
for the one or more claims records of the insured insurance premium income, and offer 
premium discount on any claim records of the insured, the corresponding is NCD 
coefficient table of the insurance company. Because of this coefficient table is directly 
related to the insured insurance premium, the premium income as the main source of 
income of the insurer, for a continuous operation of insurance companies the importance 
of research on the premium pricing as can be imagined, so the insurance company and the 
indemnity for the coefficient has been the academic focus. 
The NCD coefficient only depends on the level and the number of years occurred 
last year of the accident, ignoring the insured's age, gender and age of the vehicle, a year 
of claim, which obviously can not fully describe the risk of the insured. Therefore, this 
paper optimizes the method, consideration of age, gender, age of the vehicle in the 
regression of the number of claims, and claims as an important factor to estimate another 
effect of loss, on the number of claims and claims the theory of distribution is detailed, 
analyzed the rigorous empirical data of the insurance company on my hand, respectively, 
find the best description of the claim number ,multivariate zero-inflated negative 
binomial distribution,and the optimal claims distribution Pareto distribution. To obtain 
the joint distribution function, using the excellent characteristics of Copula connection 














language of the Copula package, and find the best Gumbel Copula connection function. 
Finally, according to the joint probability density function of the solution is given in this 
paper, considering the number of claims and claims the loss estimates, and only consider 
the claim amount of the loss value of contrast and only considering the actual loss of the 
number of claims, using the joint distribution function of the estimated loss accord with 
the current situation; according to the joint distribution function well, NCD transfer 
coefficient matrix, this paper provides an idea claimdiscount coefficient table for future 
research. 




































第一章 引言................................................. 1 
一、研究的背景和目的 ................................................ 1 
二、研究的思路和方法................................................ 4 
三、本文的结构...................................................... 5 
四、创新与不足 ...................................................... 6 
第二章 国内外文献综述....................................... 7 
一、理赔次数国内外参考文献.......................................... 8 
二、理赔额国内外参考文献........................................... 10 
三、Copula 的国内外参考文献 ........................................ 11 
第三章 机动车辆保险及无赔款优待的概述...................... 13 
一、机动车辆保险的定义及其特征..................................... 13 
二、机动车辆保险费率厘定考虑的因素................................. 14 
三、无赔款优待系统的介绍及其优点 ................................... 15 





五、零膨胀负二项回归（ZINB） ....................................... 21 
第五章 理赔次数分布实例应用................................ 22 
一、对赔付发生次数的描述........................................... 23 
二、理赔次数实证................................................... 25 
三、小结 ........................................................... 28 
第六章 索赔额的常用理论分布................................ 28 
一、常用理论分布介绍............................................... 28 
二、理赔额分布实例应用............................................. 32 
三、小结 ........................................................... 34 















二、混合 Copula 连接函数............................................ 36 
三、Copula 函数族介绍 .............................................. 37 
四、Copula 模型的参数估计 .......................................... 39 
五、Copula 连接函数的求解 .......................................... 41 
六、小结 ........................................................... 43 
第八章 基于 Copula 的损失估计和 NCD 设计..................... 44 
一、基于 Copula 连接函数的损失估计.................................. 44 





































Chapter1 Introduction....................................... 1 
1、Background and Purpose ....................................................................................... 1 
2、Ideas and Methods .................................................................................................. 4 
3、Structure .................................................................................................................. 5 
4、Innovation and Deficiency ...................................................................................... 6 
Chapter2 Domestic and International literature review....... 7 
1、Claim number literature review ............................................................................ 8 
2、Claims literature review ....................................................................................... 10 
3、Copula's literature review ..................................................................................... 11 
Chapter3 Motor vehicle insurance and NCD................... 13 
1、Concept and Characteristics of motor vehicle insurance .................................. 13 
2、Factors affecting the pricing of motor vehicles .................................................. 14 
3、NCD and and its advantages ................................................................................ 15 
Chapter4 Number of claims model............................ 18 
1、Poisson distribution .............................................................................................. 18 
2、Negative binomial regression ............................................................................... 19 
3、Poisson inverse guass regression.......................................................................... 20 
4、Zero-Inflated poisson regression ......................................................................... 21 
5、Zero-Inflated Negative binomial regression ....................................................... 21 
Chapter5 Application of claim number distribution.......... 22 
1、Description of the number of claims ................................................................... 23 
2、Claim frequency demonstration .......................................................................... 25 
3、Summary ................................................................................................................ 28 
Chapter6 Common theoretical distribution of claim amount... 28 
1、Introduction to commonly used theoretical distribution .................................. 28 
2、Application of claim amount distribution .......................................................... 32 
3、Summary ................................................................................................................ 34 
Chapter7 Introduction of copula............................ 35 
1、Definition ............................................................................................................... 35 














3、Introduction to copula family .............................................................................. 37 
4、Parameter estimation of Copula model .............................................................. 39 
5、Solution of Copula ................................................................................................ 41 
6、Summary ................................................................................................................ 43 
Chapter8 Loss estimation based on Copula and NCD........... 44 
1、Loss estimation based on Copula ........................................................................ 44 




























































































2005 450254 98738 469911 188401 3159.66 13069.5 
2006 378781 89455 431139 148956 3697.35 14213.9 
2007 327209 81649 380442 119878 4358.36 15363.9 
2008 265204 73484 304919 100972 5099.61 17336.6 
2009 238351 67759 275125 91437 6280.61 19167.6 
2010 219521 65225 254075 92634 7801.83 20068.5 
2011 210812 62387 237421 107873 9356.32 22817.6 
2012 204196 59997 224327 117490 10933.1 25250.8 
2013 198394 58539 213724 103897 12670.1 26955.9 
2014 196812 58523 211882 107543 14598.1 29892.3 
2015 181264 56884 * * * * 
数据来源: 交通部公布的统计资料整合 
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